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(54) Method of oonlrolling a terminal of MPEG-4 system using a caching mechanism 

(57) Amethodof cotTtromngatetmhialof the MPB3- 
4 system to enable to faster reproduce the selected con- 
tents through a caching mechanism Includes, If the con- 
tents to be reproduced Is select, the ternilnal of the 
MPEG-4 system receives an msS object descriptor of 
the selected contents from a seivar, and then deter- 
mbies an object of stream and the priority based on the 
Initial object descriptor, object descriptor, and a scene 
descr^rtion. A random object Is stored in the cache at 
the point of reproducing the random object constituting 
the contents. If a final update lime of the object stored 
In the cache m ktentica! with that of the object existing 
In the setver, the object requested to be reproduced 
from Bie cache is reprodiKed. Accordingly, the mrtJiod 
makes It possible to more promptly reproduce the con- 
tents requested by a user and to provide more stable 
contents to the user. 
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DeserlptJon 

FIBJ) OF THE tMVENTlON 

piQI] The present invsntton relatas to a mathod of 
oortroBIngatarmlnalof oi MPE6-4CMovlnfl Picture Ex- 
perts Groi^) system, and more parlteularty, to a meth- 
od or comrolltng en MPE&4 sys^ usltig a caching 
mechantem to [lariefj moie rapidly reproduce the kkv 
tentaataoilentakJe. 

DESCniPnOM OF THE REUTED ART 

[0002] M PEGA (Moving Picture Experts Sroup-4) Is 
a technical stancterdbatlon organization which relates 
to moving pictures and related audio signal corrprea- 
slon and reproAiction and which operates under the 
name of "WGII (Working Group 11)" In the "SC29 
(Siij-Committee 28)". Here, the "SCZS* Is an organlza- 
tton to estaUlsh tin Irrtemational standards of the mul- 
Ihiedla related coding medwnlans under the JTC 
(JofcrtTeohnieal Commlttae), which le Jointly estabDshed 
bythe Interratlotal StandardlzaBon OrganizaBon (ISO) 
and the Inten^aOoflal BectrctechnicBl Conf«^ncs. 
[0003] Related to the MPEG-4 standard, there are 
technical standards regarding the moving picture and 
the movlne picture related audio sigrial conpresslon 
and reproduction such aa the MPEG-1 and MPEQ-2 
standards. In the MPEG-1 and MPEG-2 standards, a 
sending end compresses the moving picture and 
spMCh Inf omiatlon as Input In a random volume accord- 
li^ tothe determined data throughput, and transmits the 
conpreaeed moving picture and speech Information in 
a bit strean, Then, a receiving «id decodes the original 
moving ^cture and speech infomiation from the bit 
stream and outputs the decoded moving picture and 
speech InfomiaUon on a screen or through a ^aker. 
PXKW] The MPEG-4 standard Is dilferBrt from the 
MPEG-1 and MPEG-2 atandarcte with respect to the in- 
put source. Speoltlcally, one content consists of a 
number of Objeote. Here, the objects are an audio 
stream, a visuai stream, a scene description strean and 
an otiject dsscriplor stream. Therefore, a screen con- 
sists of the scene descriptor object [for constituting] to 
constitute the screen, the object descriptor object to 
connect the scene descriptor to the audio and visual 
streams, and the audio and visual stnaam object to be 
)n the screen. 
Further, the MPEG4 standard Is constttufed 
so that a synthetic pidure, such as computer graphics 
or three-dimensional ctata (fadal animatton}, and syn- 
thetks sound information, such as MIDI, TTS CText-To- 
Speech), are processed together. The existing stand- 
ards are provided on condltton that any detennined 
technique should be designed In a semiconductor chip 
and manufactured In a system. However, the MPEG-4 
■^"miiaafatleWiSprHTOTrfcwBftDolsrtopBrft 
fun^RS and alows a flaxlbflity to combine the tools 



freely If necessary and to reaBze any desired (urKtlons. 
[0O06] TheunlqoefeaturBoflheMPEG-4-8tandardte 
to concentrate the utmost effort on an error cortect»n 
oodrfl mechanism dnce, at the outset, it vae assunrod 
that the MPEG-4 standard would be app8ed in mobile 
communicBtion systeff*. Based on the above-men- 
tioned feabjre, the system group has adopted the mul- 
ttplaxlr^ mode and the synchronizing mode to control 
aiebltstreeem according to the data servtee b^weenthe 

I aystmandthenetworlc 
[0007] The main fields of appllcatton of the above-de- 
veloped technology are, for example, multim«aa data 
sewlces o1 a portable device, Internet services, remote 
medical and educational systems, Interactive TV, inter- 

' active game machines and d^ltai video dtece PVD). 
[OOOB] FIG. 1 is a blodcdiagram iliustrafUng eprocess 
of reproducing the contents in a conventional MPEG-4 
system terminal. A tentilnal of a client elcte Is connected 
to a server, and an Interface belween the server and the 

I baste contents Infonnatlon Is performed (S1). When a 
command to reproduce the contentB is Input In the ter- 
minal of the ctoit side by a user (82), the client twtninal 
rsquasts from the servur an inltiai object descriptor 
(lOD) (S3). If fte lOD te received (S4), the lOD Is parsed 

i In the client temilnal (86). As a result of parsing, It Is 
determined whetherthe blnaryforniatsceneforOeecrip- 
aon (BIFS) streaming, the object deacr^n (OD) 
streaming, the visual streaming and/or the audio 
streaming are required (S6). If the object dsta streaming 

) Is required, the necessary object data Is requested to 
the server (S7), When the ot>Ject data requited to the 
server Is received (S8) and If the received data Is the 
BIFS or OD, thetemiinal parses each of the BIFS and 
OD (S9) and re-perfomie the operation S6. If any lurther 

I streaming ot the object data Is not required, the repro- 
duction 01 the contents is ended. Othenwlse, It the data 
nscehred In thetemiinal Is neither BIFS nor OD, the re- 
ceived object data is reproduced (810). Further, if there 
exists any further object data to be received, the neoes- 

> sary object date Is requested to the server (S7). How- 
ever, If there Is no more object data to be received, the 
reproduction of the contents Is ended (SI 2). 
[OtWS] However, Ih the terminal of the above-men- 
tloned MPEG-4 system, sirwe the object data is provid- 

» ed by the sewer side In response to the requeS from 
the cBent side, there Is tie problem that It takes a sl^tJy 
longer time until the contents are reproduced. In ofter 
words, vi^en the requested contents consists of a 
number ot objects, the server tranamitB each ofajec* 

' through the streaming mode to the client In this con- 
nection, the time for the client to request the object data 
from the server and the time required until the response 
from the server is transmitted are addltlonaliy required 
and, as a oonsequmce. It takes a sllghtiy kinger time 

s until the contents are reproduced. 
[0010] Moreover, when a number of objects are re- 
:)aested-at-the^ametlmerSiefe4s^e-other-prebleir ' 
CBUshg any overioad In the networic and system. 
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SUMMARY OF THE INVENTION 

[001 1 ] It Is, therefore, an object of the presant invan- 
tion to provide a msthod Cff contrtilling a tarmtna! of the 
MPEG-4 system using a c«*ing mechanism to enable s 
a mors rapid neproduction ofihe contents and to solve 
the above and other problems. 
[0012] AcWaional objects and advantages of the in- 
vention win be set forth In part in the descsr^jtion which 
follows and, in part, will be obvious from the description, io 
or may be teamed by practice of the Invention. 
[0013] To achieve the ebove and other objects, there 
is provided a nriethod of cortrelling the terminal of the 
MPEG-4 system according to an embodiment of the 
present Invention, which comprises Identifying an object « 
of the oontantB to be oaohad; caching the object data for 
tlK ot}|Bct from a server and storing the abject data in a 
cache; If a reproductfon dt the object Is requested, de- 
temiining w^^herlhe object data Is stored In the cache; 
and If the object data Is stored In the cache, reproducing ^ 
the object requested to be reproduced from the object 
date stored in the cacte. 

[0014] According to an aspect of the Invention, the 
Identl^lng the object to be cached coinprlses UemHylng 
streariffi as the object to be cached which are predster- ^ 
mined aoootding to the idnds of streams ae Iranemltted 
frMD the aenrer, and jdentlfylng the priori^ of the 
streams. 

[001S] Accotdlng to another aspect of the invention, 
the streatns for caching indude at least one of a scene so 
description stream (bInaryfonnatscenefordescrlpSon), 
an obje^ descr^Jtor stream, a visual stream and an au- 
dio stream. 

[0016] Aeconjing to yet another aspect of the Inven- 
tion, the scene descrtpUon stream and the object de- as 
sraiptor stream are given the higher priority than the vis- 
ual stream and the audio stream. 
[0017] According to a stili an other aspect of the i nven- 
tlon , after pareing 0» blnaiy f omnat scene for description 
stream, an initial screen entry sbeam is given a higher *> 
priority. 

[W1 8] Accoreling to a still an other aspect of tite I nven- 
tlon.afterparshig the binatyfomnat scene tor description 
stream, a repeatedly using stream and a stream which 
is referred to using USE/DEF in many places on one « 
scene of the djjat* are given a higher priority. 
[001 9] Acconilng to stIli yet another aspect of the In- 
vention, when the server recehres a list of the sbeams 
made out In the order of frequency in the request by the 
client, the streans included in the received list are given so 
the tiigher priority, 

[0020] Accoitling to a further aspect of the invention, 
the object data stored in the cache includes a plurality 
of storage unite having a final u^ate time of the con- 
tents, a map, and an aocesa tailt for a random access » 

_gf the stream. . 

[0021] According to ayatfurthw aspect of the Inven- - 
tlon, the storage unit comprises the acc^ unit and a 
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sync layer header flekl. 

[0022] According to a stSi further aspect of the inven- 
tion , the method of conlrol Ibig the tarmlnal of the M P EG- 
4 system further comprises compaifng a final update 
time of the object data stared in the cache to a final up- 
date time of the object data stored in the server. 
[0023] Accordaig to a still y^ further aspect ot the In- 
vention, as a resiW of the comparteon, if the two final 
update times are Identical witfi each other, the object is 
reproduced from the cache In the reproducing the object 
and, If the two final update times are not Identteal with 
each other, the serve r Is requested to transmit the otHect 
data. 

Ip024] According loan addtlonal aspect of the Inven- 
tion, in the caching the objectfrom the server and storing 
the object in the cache, the amount of data to be repro- 
duced for a predetermined time Is cached and stored. 
[0025] According to a yet addtlonal aspect of the In- 
vention, in the reproducing, adlfference between attne 
stamp of a ftnai access unit and atlme stamp of a start 
access unit among the access units stored in the cache 
is calculated, such that, as a resut, if a value Is deter- 
mined as being less than a predetem^ined threshold, the 
Fast of the object is requested In the servar to be repro- 
duced, the minimum value of the threshold uses the time 
whan a first one of the aecees units arrives when the 
stream of the objei^ is requested to the sarver, and the 
predetennlned threshold Is aet up according to the me- 
dia. 

p026] According to a stili additionBl aspect of the in- 
vention, the method of controlling Ihe tOTninal of the 
MPEQ-4 system further coirtprisee requesting the serv- 
er to transmit tlie object requeued to be reproduced if 
the object not stored In the cache is requested to be re- 
produced: If the object requested to be reproduced is 
received from the server, reproducing the object re- 
ceived; and if the reproduced object data te detemiined 
as the object data to be cached, storing the object data 
in the cache. 

[0027] According to a stili yet additional aspect'of the 
Invention, accordb:igtD the method of controlling the ter- 
minal of the MPEG-4 system, the object data required 
to be reproduced is stored In ihe terminal and then re- 
produced which maicas it possible to promf^ly provide 
the contents and to more stably reproduce tfe contents 
against any effeda due to networi< congestion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above and other objects, features and ad- 
vantages of the present Invention will become more ap- 
parent and more readily appreciated from the foltowing 
detailed description when taken In conjunction with the 
accon^janylng drawings, In which: 

FIG . 1 is a flow chart Illustrating a process of repro- 
ducing the contents in the terminal of a conventional 
lUIPEG-4 system; 
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RS. 2 ie s block rtagrara Wustraflng e twmftml of a MPEG-4 syistem stwwn m FIG. 2. A terminal of a oltent 

MPEQ-48ystwn accoKiligtD an emboclment of the sicte !a connected to a swvw and perfoms an Wsrtaee 

present Imrwtlon; batw«en the senmr and the tmic contents Monratlon 

RG. 3 tea ftew chart IfcstraBnfl a prooaae of each- (S110). If a con»t«nd is Input Wo thotwminal to repro- 

ing an object belonging to the contents of the twmi- « chice contents (S1KJ), the dtent tsnnlnal raquestB an 

r«( of the MPES-4 systsm shown In RG. 2; inlttel object efescrtptor (lOD) from the senwr (S130). 

RG. 4 teaflow chart Illustrating a process {rfn^nj- Then, If tiie Initial dbjectdescf^tor Is recehred (S140), 

(kudng the object belonging to the contents of the the termbal pemas the irM object descriptor (100) 

tenrtnal of the MPBa-4 system tfiovm In RG. 2; (SISOj.Asareeultoftheparelng.tttedBtBiminedwhath- 

and » or the necessary object data Is a BIFS' or an "OD' 

RGs. 5A ttirough 6C Wuetrate a structure of a fie (S1K)). If the necessaiy object data te the BIFS or the 

stored In a cache acootdhg to an embodiment of OD, the BIFS or the OD Is cashed from the server 

the Invention. (S170).Then,thecaohedBIFS orODteparsed {S1B0), 
and the priority of the necessary object date streann is 

DETAILSODESC»)IP710NOPTHEEI1BODIMENTS » (^ennlned (S190), 

[0033] If it Is detennlnedfnMTi the parsed 100 that the 
JOKSH EmbodfcnentBofthe present invention will now necessary object data bnotthe 'BIFS* orthe'OD" In op- 
be desorSsed wtth reference to the accompanying draw- eretion SI SO, tlie system waits until the priorty of oaoh- 
In^. h the following description, Dke reference nunwr- Ing of the nscessary object data is detemilnsd (S182). 
als are Lie«i for the same etemerts even in cfifferent » The priority is datamiined based upon whether the prl- 
drawkigs. The matters defied In the description such ortty dstennlned In operation S1 90 (Si 64). If the prl- 
as a detailed OQnstruotlon and elements of a clrcaiH or ori^ Is deterrr^ned after operrtton SI 90 or SI 64, the ob- 
program are examples on^ and assist In providing a ject data stream is requested from the server &»»rding 
comprehensive understanding of the invention. Thus, It to the dstemtlned priority (S2CW). Then the ot^ect data 
is apparentthat the present Invention can be canted out » tnansmttted from the server Is stored bi the cache (S210} 
without limltalion to those eteflned mattsrs. Also, well- [0034] In the MP EG-4 system, the scene description 
known functions or constructions are not described in stream, the object descriptor straam, the vfeual stream, 
detail since they would obscure the Invention with un- and the audo stream are frsquentiy used and have a 
necessaiy detail. high posslbllty of being repeated. As such, according to 
[0030] RS.2i8abloclcdlagramlllustratlngatennlnal so an aspect ofthe Invention, these are predetorminedob-' 
of tte MPEQ-4 system acconJing to an embodiment of jects of caching. Further, since the scene description 
the prasem Invention. The terminal of the MPEG-4 In- stream and the object descriptor stream are Indlspen- 
cludas an Input 10, a sender interface 20, a cache 30, a sable to the construction of the scene, these streams 
disptey 40 and a control unit 50. The Input 10 Includes are preferemially cached ahead of the other streams ap- 
keys used by a user to input a command to select and f cording to another aspect of the Invention, 
reproducethe contents. However, it is undei^ood that [0038] AcconUngtofnaspectoftfielnvenHon.fbrthe 
other types of Input 10 can be used, such as touch visual stream, theaudio stream, andthescene descrip- 
screen displays, a computer mouse, a receiverfor b re- Hon dream, the higher priority is given to the stream to 
mote control ctevlce, or any other device through which be preferentlaily used and the stream to be repeatedly 
Input Is received into a system. *> used after parsing the BIFS (Binary Format Scene for 
[0031] The interface 20 provides an Interface be- Description) streeBn. For Instanee, the higher priority Is 
tween the sen/er (not shovm) and data sent from the given to the object stream to be used in a f M screen of 
termirml. The cache 30 stores object ctata for an object the scene, the object streams to be repeatedly played 
Is pnwided from the server. The display 40 displays the using a loop field, and the object stream to be refen'ed 
contents including the object undw the control of the « In a number of places using a USE/D EF. However, when 
control unit 50. The control unit SO prsKiaches the con- supporting proacBve caching, when the list of the 
tents provMedfl-om the server and to be stored (the con- streams frequently requested Is received from the serv- 
tents] In the cache 30. If a request for reproduction of er, the streams InckJded In the received list have the 
random contents Is input throu^ the input 10, the con- higher priority, 

trol unit 50 pne-oaihes the objects which make up the so f0038] As shown in FIG. 5A, each fUe stored In the 

rGquestedcontentsprovldedlntheserverandstoresthe cache Includes a final update time of an object, a map, 

objects as object data in the cache 30. If the object to and storage units. The final update time of the object is 

be reproduced is the object stored as object data In the the Ume that the objected selected In the server was fl- 

cache 30, the object requested to be reproduced by the nally updated. The map indjcates the first storage unit 

object data pre-stored fci the cache 30 Is dl^)l^ed In « (a sync layer header and an access unit as *own In 

the display 40. FIG. SB) included k\ the file stored in the cache and the 

T0032]""tnGr3Tra^iSWTSiBrrillo8»HtlngTDremboid|:: volome-valoeTjf-aach-stDrageijnltrT-he-niap-enablee^— 

nnent of an qseration of caching the temilnal of the random access of the stream as shown In RG, SC. As 
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shown In FIG. 5B, each storage unit coraprtses an ac- 
cess unit and a sync layer header field correspontflng 
to the access unit Hem, the fiie inclucioE tne storage 
unite under the amount capable of beliiB reproduced 
during a specified thw. That Is, If the ot^ect data is blgh 
ger than the capacity of the cache 30 , only as miKh of 
the ob|Bct data la cached and stored as is possfcle. 
[0)371 FIG- * b a flo* chfirt lljustrat^g an embodi- 
ment ol an operation of reproducing the contents of the 
MPE£x4 system terminal as shown in FIG. 2. When a 
command to reprotfcjce the contents is Input through an 
Input 10 and a nKsessary object Is selected as a result 
of parsirtg an objert descriptor and a BIFS (S41 0), It Is 
detemryned whether object dataforthe requested ot^ect 
Is stored in the cache 30 (S420). If the object data Is not 
stored In the caohs 30, a server Is requested to transmit 
the object data (S460). Hamvw, if the object data l6 
storedinthecaoheSO, a compsrieon is mads comparing 
a flfu^ update lime between the stored object data and 
the objed data ^isd In the seiverto deterroine whether 
the final update tines ere Identical (S430). If the final 
update tkmes are Identical, the object data is read out 
frwn the cache 30 and the object data as requested is 
reproduced through a display 40 (S440) , If the final up- 
date times are not identical, the sender Is requested to 
transmit the ot>iect data requested to be reproduced 
(8460). When the object data is transmitted from the 
sen/er 30, the object data Is stored In the cache 30 
(S470). For this, the final i^idate time of the contents Is 
cteartj' stated In the server. 

[0038] If the object data stored in the cache 30 is a 
part of the whole object data (S450), the server Is n- 
quested to transmit the rest of the object data (S460). 
According to an aspect of the inventton, the raquestUme 
to request the rest of the object data from the server Is 
a time under ttie threshold sotting the d^erence be- 
tween a time stamp of a last access unit and a time 
stamp of a start access unit among the access units in- 
cluded In the reproduction remaining amount (I.e., the 
total tiiT» of the remaining amount of the data to be re- 
produced) amongtheobject data storedinthecaoheSO. 
[0039] Here, a minimum value of the threshold is the 
tkne on which the access unit first anives when request- 
ing the server to transml the object data. Since the flret 
anivai time Is different by media, It Is possble to calcu- 
late, maintain and use the threshold per media. If data 
stored in the cache Is not used, the objecl Is reproduced 
receiving the data transmitted from the server If the ob- 
ject data as received Is dstemilned as en object to be 
cached, the object data for caching Is stored, reproduc- 
ing the data transmitted from the seiver. 
[0040] According to an aspect of the Invention, the 
contrallrig unit 50 is acomputerimplementingthe meth- 
oite In FlGs. 3 and 4 using data encoded on a computer 
readable medium. 

[ 0041 ] Ac cording t o the metho d of controlH nq the ter- 



be reprocSucBti by a user can be more promptiy repn>- 
duced by caching the data necessary for the caching. 
Furtfiar, It provides more stable contents to ussre be- 
catBe it Is 1^ effected by the networtc congestion. 

5 IP042] White the Inventkin has been shown and de- 
scribed with refemnce to certain smbodments thereof, 
S VDll be understood by those skilled In the art that var- 
ious changes in fomi and detalte may be made therein 
without departing from the ^Wt and acope of the inven- 

10 Son as defined by the appended clakns and equlvaientB 
thereof. 



1. A method of controlling a terminal of an MPEG-4 



identifying en object to be cached; 
so cachlngtheobJeafrDmaserverendstoringthe 
same in a cache; 

receiving a request to reproduce a requested 
object and detemiining whetiier tt» object 
storad in the cache includes the requested ob- 
ss ]aet; and 

reprockjclng the requested c^Jact from the ob- 
ject stored in the cache, if the requested object 
Is stored in the cache. 

30 2. Thamethodofclaiml.whsrslntheldentifyingcom- 
prisesldentilylngttie object to be cached according 
to idnds of streams to be transmlttBd from the serv- 



35 3. The method of dalm 2, wherein the identifying com- 
prises identtiying a predet«mnlned priority of the 
streams to be transmitted from the server. 

4. ThemethodofciaimS.wherBinthestreamcomprls- 
40 ss at least one of a scans descr^on stream, an 

object descriptor stream, a wauai stream and an au- 
dio stream. 

5. The method ol ciain 4, wherein the priority assigns 
« a hl^erprioritytothe scene description stream and 

the Dt^ect descripto r stream as compared to the vis- 
ual stream and the audio stream. 

6. The method of daim 5, wherein, if the scene de- 
50 scriptor stream Includes a binary format scene for 

description (BIFS) stream, the BIFS stream Is 
parsed and the priority assigns a higher priority to 
an initial entry stream, a repeatedly used stream 
and a stream referred to In a nun*er of places using 
ss USE/DEF as determinedthrough the parsing of the 



minal of the MPEG-4 system using the oaohlng mecha- 
nism in the present Inventton, the contents requested to 



7. The method of claim 3, wherein the priority ass^ns 
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a higher prtortty to the streon Inoljded h a stream 
list, B the aervsr recelvas the stream list made out 
according to a frequency cri request from a dlcrtt. 

8. The method of claim 1,v«tterisftittie object stored In 
thecadtecomptisee: 

a final update tkite of the object, a map for e 
random access of s stream, and Bton^ unltE, 

aach of the ttorage units Includes an access 



9. The me^od of daim 8, wherein each of tha storage 
units comprises the access unit and a sync layer 



10. The method of olalm 8, further comprtelng oompar- 
ing the final update tsna of the object stored In the 
cache and a ftnal update t^ of the object recorded 
In the eeh«r, wherein the object torn the cache is 
id If the final u| 



11. The method of claim 6, wherein the caching com- 
prises caching arKi storing an amount of data for the 
object (»pabte of being reproduced during a epedf- 
tetlme. 

12. The method of dalm 11, wherein the reproducing 



calculathg a difference between a time stan^ 
of a last access unit and a time stamp of a start 
access unit among the access units stored In 
the cache to obtain a result value; and 
If the result vahie Is (tetemilned to be less than 
a prsdetsmilned threshoM, requesting (the 
rest] a remainder of the acceas units of the ob- 
ject from the senrar and teprodudng data fnam 
the remainder of the access units. 

13, The method of dalm 12, wherein a minimum value 
of the pnedetemilned threshold Is an arrival time of 
B first one of the access units when requesting the 
stream of the object from the server. 

14, The method of dalm 13, wherein the threshdd is 
set-up according to t^pes of media. 

15, The method of any preceding claim, further c6m- '■ 



requesting a transmission of the re 
Ject from the server If the requested object Is 
not the object stored In the cache; 
reproducing a received object from the sewer 
1tthei)bJectTeqoe8tBd-to-be-1ransmltted-from~ 
the sen/er is received; and 



rtortng the ctata of the recetved object In the 
cache If the recehwsd object data aa neprodL»ed 
Is determined as the object to be cadged. 

16. Atertrtnal for use In repredudng MPE(a-4 encoded 
data In objects received from a source, cemtprising: . 

an lnterf«« through which the temtinal re- 
ceives the MPEG-4 {fata frwn frie source; 
a memory; 

an input ur>tt whfch recalwee a request to play a 
requested object; and 

a controller which, in ne^onse to the request 
to play the requested object, contmls object da- 
ta to be received from the source and stored in 
the memory, compares the stored obfect data 
with the requested object, and, If the Aored ob- 
ject data corrsBponds with the requested ob- 
ject, reproduces the requested object usbigths 
stored object data retrieved from the memory. 

17. The t«minal of daim 1 6, wherein the eonholier re- 
quests en initial ob^ deso^or from the souKse 
to detemyne the object data to be rsqueeted and 
stored In the mwnory. 

ia The terminal of clahn 16, wherein the controller, if 
the requested object does not correspond with the 
stored object data, requests the requested object 
be received from the source and reproduces the re- 
quested object using object data recetved ITom the 



18. The temilnal of claim 1 6, wherein the controllerfur- 



dstsnnlnes whether the oiDject data corre- 
sponding to the requested object cotreeponds 
to ail of the object date required to reprodix» 
' the requested object, and 

If the ob^ data corresponding to the request- 
ed object corresponds to leas than ^1 of the ot>- 
Ject data required to reproduce the requested 
object, requests and storw a remainder of the 
object d^ from the source as the requested 
object Is being reproduced from the object data 
stored In the memory. 

20. Thetorminalofclalm 1S, wherein, Ifmultipleobjects 
are requested, the controller Identifies a prsdeter- 
mined prtortty order of the objects to be requested 
and stored In the memory, and requests the objects 
asording the Identified predetennined priority or- 
der. 

21. The terminal of dain 16, wherein the c 
Identifleelheiwjues 

Ing to Idnds of streams to be recahmd fr 
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source. 

22. "rheteiTrtnatofclalm21,whorain,ifmuttiptet)bj9Cte 
are fequested, the controller furtt«r Identffise a prs- 
determinad priority at the streams for the objects to s 
be requested and stored in the memory. 

23. Thetetmtnalofdalrrigg.wherelnBachstrBamcom- 
prises at least one of a scene descr^tlon streon, 

an object descriptor stream, a visual stream and an » 
audo stream. 



30. The terminal of dalro 28, wtwretn Itie contiDlterfur- 
ttwr compares tiie nnai update time of the stored 
object data stored In the memory and a final update 
tbra of ttw objsKit data stored Btttie source, end the 
stored object dsta Is reproduced from the cache f 
the trial update t^es are IdentlcBl. 

31. The terminal otdalm^, wherein controler stores 
Itie ot)Ject flalH In the memory according to an 
amount of the object ctota capable of being repro- 
duced during a spedflc time. 



24. The terminal o1 daim 23, wherein tJw predeler- 
mined prlortty assigns a higher priority to tlie scene 
descrpon stream and the object descriptor stream 
as compared to the visual ^ream and the audio 



25. The tetrnlrtai of daim SA, wherein, If the scene de- 
scriptor stream iriciudes a binary fbnnat scene for 
descrifSon (BIFS) stream, the BIFS stream Is 
parsed and the predetennlned priority assigns a 
hlglwr priority to an Initial entiy stream, a repeatedly 
used stream and a stream refen^d to In a number 
of places using USE^DEF as determined throu£^ 
the parsing of the BIFS stream, 

26. The tsmilnal of daim 22, wherein predetermined 
the prlortty assists a higher priority to the stream 
Included In a stream Itet, where the stream list re- 
flects a frequency of request for the streams. 

27. The tenninal of daim 1 6, wherein the controilerftir- 



determlnes compares the stored object data 
and object data corresponding to the requested 
object data stored at the source to determine 
which object data was last updcAed, 
requests the object data stored at the source if 
the object data stored at ^e souroe was last 
i^idated, and 

reprodiK»s the stored dijact data from the 
memory If the object data stored In the memory 



I. The tenninei of dalm 1 6, wherein the stored object 
data in the memory comprises^ 



a final update time of the object, a map for a 
random access of a stream, and storage units, 



each of the storage units Includes an access 



32. The temnlnai of claim 31 , vrhenein the corrtroller fur- 
ther calculates a diterence between a time stamp 
of a last access unit and a thie stamp of a startac- 
cess unit among the access units stored in the 
memory to obtain a result value, and 

If the resuitvalue k determined to be less than 
a predetermined tiireshold, requesting a remainder 
' oflheacoeesunitsofthersqueatedobjectfromthe 
source and reprodudng data from the r«Tiainderof 
the access units. 

33. The tsnninail of claim 32, wherein a minimum value 
of the predetemilned tiirashold an anive) tin» of 
a first one of the access unte when requesting the 
stream of tha requested object from the source. 

34. Tha temilnal of claim 33, where'Ri the threshold is 
' set-up according to types of media. 

35. A computer program configured to be run by data 
processing means to perfomt a method as claimed 
in any one of claims 1 to 15 or to provide terminal 
functionality as dalmed In any one of daims 1 6 to 
34, 

36. A computer readable medium encoded with 
processing Instructions lor implementing a method 

I of controlling a tsminai of an MPE8-4 system par- 
formed by a computer, the method: 

caching object data from a sou roe and storing 
the cached object data in a cache; 

'< receiving a request to reproduce a requested 

object and detemiining whether the stored ob- 
ject data includes ttie requested object; and 
reproducing the requestsd object from the 
stored object data, If the stored object date In- 

' dudes the requested object. 
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